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CLAIMS 

(57) [Claim(s)] ^ , ^ . • , , 

[Claim 1] When it has the following and the aforementioned first rotation section and the second rotation section rotate 
relatively It is characterized by for the both sides of the center section of the aforementioned turn section (31a, 32a) 
drawing a smooth curve, and transforming them. Electric conductor twist equipment which twists the turn section (31a, 
32a) of the electric conductor (3,31, 32) of the segmented letter of the abbreviation for U characters which is attached 
to the annular stator core (1) in which many slots (2) were prepared together with the hoop direction. The first rotation 
section holding one bay (3 lb, 32b) of the electric conductor (3, 31, 32) of the letter of the aforementioned abbreviation 
for U characters (1 1) The bay (31c, 32c) of another side of the electric conductor (3, 31, 32) of the letter of the 
aforementioned abbreviation for U characters is held, and it is the second rotation section (12) which can rotate 
relatively [ section / first rotation / aforementioned ]. The hoop-direction supporter which supports only the center 
section of the direction of a path of the turn section (31a, 32a) of the electric conductor (3, 31, 32) of the letter of the 
aforementioned abbreviation for U characters fi-om the first and second hoop directions of the rotation section, and 
restricts movement to the hoop direction of the aforementioned turn section (3 1 a, 32a) (1 6a) 
[Claim 2] The aforementioned hoop-direction supporter (16a) is electric conductor twist equipment given in the 1st 
term of a claim characterized by supporting so that it may face only across the center section of the turn section (31a, 
32a) of the aforementioned electric conductor (3, 31, 32) fi-om hoop-direction both sides. 
[Claim 3] the bay (31b, 31c, 32b, 32c) of the electric conductor (3, 31, 32) of the letter of the aforementioned 
abbreviation for U characters - the [ the aforementioned first rotation section (1 1) and ], when held at the 2 rotation 
sections (12) Electric conductor twist equipment given in the 1st term of a claim or the 2nd term characterized by 
having the electiic conductor presser-foot member (16) which contacts the turn section (31a, 32a) of the electiic 
conductor (3, 31, 32) of the letter of the aforementioned abbreviation for U characters. 

[Claim 4] The aforementioned hoop-direction supporter (16a) is electric conductor twist equipment given in either the 
1st term of a claim characterized by being formed as a salient extended fixjm the aforementioned electric conductor 
presser-foot member (16) so that it may face across the center section of the turn section (31a, 32a) of the 
aforementioned electric conductor (3, 31, 32) fi-om hoop-direction both sides, or the 3rd term. 
[Claim 5] The electric conductor (3, 3 1, 32) of the letter of the aforementioned abbreviation for U characters Two or 
more kinds of aforementioned electiic conductors (31 32) with which the radius of curvatiires of tiie aforementioned 
turn section (31a, 32a) differ are included, the aforementioned first rotation section (1 1) and the aforementioned second 
rotation section (12) the bay (31b -) which is in the one side of two or more aforementioned electiic conductors (31 
32) made multiplex about the turn section (31a, 32a) fi-om which the aforementioned radius of curvatiire differs 32b 
and the bay (31c, 32c) in the otiier side are held, respectively, the aforementioned hoop-direction supporter (16a) 
Electric conductor twist equipment given in either the 1st term of a claim characterized by having restricted movement 
to the hoop direction of two or more aforementioned turn sections (31a, 32a) made multiplex [ aforementioned ], or the 
^Jttx term 

[Claim 6] Maintenance of the bay (31b, 31c, 32b, 32c) of the aforementioned electiic conductor (3, 31, 32) in the 
aforementioned first rotation section (1 1) and the aforementioned second rotation section (12) Electiic conductor twist 
equipment given in either die 1 st term of a claim characterized by being carried out by the attaching part (111,112, 
1 2 1 , 1 22) drilled by the shaft orientations of the aforementioned first rotation section ( 1 1 ) and the aforementioned 
second rotation section (12), or the 5th term. . ■ t. ^ i. 

[Claim 7] The aforementioned attaching part (1 1 1 , 1 12, 121, 122) is electiic conductor twist equipment given in the 6th 
term of a claim characterized by being formed in a hoop direction at equal intervals corresponding to the number of the 
aforementioned slots (2) of the aforementioned stator core (1). 

[Claim 8] It is prepared in the aforementioned electiic conductor presser-foot member (16) and an opposite side to the 
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aforementioned first rotation section (11) and the aforementioned second rotation section (12). It moves contacting the 
point (31d, 31e, 32d, 32e) of the aforementioned electric conductor, after the tum section (31a, 32a) of the 
'aforementioned electric conductor is twisted. Electric conductor twist equipment given in either the 1 st term of a claim 
characterized by the thing which push up the aforementioned electric conductor in the direction of the aforementioned 
electric conductor presser-foot member (16), and for which it pushes up and has a member (17), or the 7th term, 
[Claim 9] How to twist an electric conductor which is equipped with the following and characterized by for the center- 
section both sides of the tum section (31a, 32a) of the electric conductor (3, 3 1 , 32) of the letter of the aforementioned 
abbreviation for U characters drawing a smooth curve, and transforming them in the aforementioned twist process. The 
first rotation section (1 1) The array process which inserts the bay (31b, 31c, 32b, 32c) of the electric conductor (3, 31, 
32) of the segmented letter of the abbreviation for U characters which forms a stator coil in the attaching part (111, 
1 12, 121, 122) which has the aforementioned first rotation section (11) and this heart, and was drilled relatively 
[ section / (1 1) / 1st rotation / aforementioned ] by shaft orientations with the second rotation section (12) which can 
The tum section support process which supports only the center section of the direction of a path of the aforementioned 
tum section (31a, 32a) fi-om a hoop direction so that the movement to the hoop direction of the aforementioned first 
rotation section (1 1) of the tum section (3 1 a, 32a) of the electric conductor (3,31, 32) of the letter of the 
aforementioned abbreviation for U characters and the aforementioned second rotation section (12) may be restricted 
The twist process which is made to rotate relatively the aforementioned first rotation section (11) and the 
aforementioned second rotation section (12), and twists the tum section (31a, 32a) of the electric conductor (3, 31, 32) 
of the letter of the aforementioned abbreviation for U characters where only the center section of the direction of a path 
of the tum section (31a, 32a) of the electric conductor (3, 31, 32) of the letter of the aforementioned abbreviation for 
[Claim 10] How to twist the electric conductor given in the 9th term of a claim characterized by supporting in the 
aforementioned tum section support process so that it may face only across the center section of the tum section (31a, 
32a) of an electric conductor (3, 31, 32) fi-om hoop-direction both sides. 

[Claim 1 1] the [ the 9th term of a claim characterized by having the tum section presser-foot process which contacts an 
electric conductor presser-foot member (16) after the aforementioned array process at the aforementioned tum section 
(3 1 a, 32a) that the relief of the tum section (3 1 a, 32a) of the electric conductor (3 , 3 1 , 32) of the letter of the 
aforementioned abbreviation for U characters should be prevented, or ] - how to twist an electric conductor given in 
10 terais 

[Claim 12] The aforementioned tum section support process by the salient (16a) extended firom the aforementioned 
electric conductor presser-foot member (16) so that it may face across the center section of the tum section (31a, 32a) 
of the aforementioned electric conductor (3, 31, 32) fi-om hoop-direction both sides How to twist the electric conductor 
given in the 1 1th term of a claim characterized by being what performed by supporting the center section of the turn 
section (31a, 32a) of the electric conductor (3, 31, 32) of the letter of the aforementioned abbreviation for U characters 
from hoop-direction both sides. 

[Claim 13] The electric conductor (3, 31, 32) of the letter of the aforementioned abbreviation for U characters is how to 
twist the electric conductor of a publication in either the 9th term of a claim characterized by plurality being arranged 
by the hoop direction in the aforementioned array process, or the 12th term. 

[Claim 14] The aforementioned tum section (31a, 32a) of the electric conductor (31 32) of two or more letters of the 
aforementioned abbreviation for U characters which has the tum section (31a, 32a) from which radius of curvature 
differs in the aforementioned array process is made multiplex. To the aforementioned attaching part (111 112) drilled 
in the aforementioned first rotation section (1 1), the bay (31b, 32b) in the one side of the aforementioned tum section 
(31a, 32a) And the bay (32b, 32c) in the other side of the aforementioned tum section (31a, 32a) is how to twist the 
electric conductor of a publication in either the 9th term of a claim characterized by being arranged by the 
aforementioned attaching part (121 122) drilled in the aforementioned second rotation section (12), respectively, or the 
13th term. 

[Claim 1 5] The aforementioned electric conductor presser-foot member (16) and the electric conductor push raising 
member (17) prepared in the opposite side to the aforementioned first rotation section (11) and the aforementioned 
second rotation section (12) After the tum section (31a, 32a) of the aforementioned electric conductor is twisted, the 
point (31d, 31e, 32d, 32e) of the aforementioned electric conductor is contacted, the aforementioned electric conductor 
- the aforementioned electric conductor presser foot ~ a member ~ how to twist the electric conductor of a publication 
in either the 9th term of a claim characterized by the thing which push up to a direction, and for which it pushes up and 
has a process, or the 14th term 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

Technical field this invention relates to the manufacture method of the AC-generator stator for vehicles carried in a 
passenger car, a truck, etc., and its manufacturing installation. 

Background technology The further high increase in power is called for with the AC generator for vehicles in recent 
years. Therefore, it is necessary to attain low resistance-ization and overall-length reduction of an electric conductor is 
required in a stator coil. 

In order to respond to the request of the high increase in power of the AC generator for vehicles conventionally, the 
electric conductor of the shape of two or more U character is inserted in two or more slots prepared in the stator core 
from the same, and what forms a stator coil is proposed by joining them with the international public presentation/ 
[ 92nd ] No. 06527 alder edge mill (1992). With this composition, since the electric conductor with which the shape of 
U character was segmented can be put in order regularly, the electric conductor within a slot can be formed into a high 
space factor, and a high increase in power becomes possible. 

also in the above-mentioned conventional technology, at the twist process by the side of the turn section, as shown in a 
view 16, the turn sections 301a, 302a, and 303a of segments 301, 302, and 303 are held by the retaining ring 310 And 
Bays 3o'lb, 302b, and 303b are twisted, it inserts in fixtures 31 1 and 312, and the twist fixtures 311 and 312 are twisted 
to an opposite direction only T/2 (T means a magnetic pole angle pitch) focusing on a retaining ring 310, respectively. 
Consequently, as shown in a view 17, the segments 301, 302, and 303 by which Bays 301b, 302b, and 303b were 
twisted T/2 are obtained. 

By this method, since the whole circular portion of the turn sections 301a, 302a, and 303a of segments 301, 302, and 
303 is held by the retaining ring 3 1 0, compared with the case where it twists without a retaining ring 3 1 0, the part coil 
end of the turn sections 301a, 302a, and 303a inserted into the retaining ring 310 becomes high, as a result the whole 

coil becomes long. 

Indication of invention this invention is made in view of the above-mentioned problem, and it aims at offering the 
manufacture method of a stator with the low height of a coil end, and a manufacturing installation. 
The first rotation section in which the manufacturing installation for attaining the above-mentioned purpose holds one 
bay (31b, 31c, 32b, 32c) of the electric conductor (3, 31, 32) of the letter of the abbreviation for U characters (1 1), The 
bay (31b, 31c, 32b, 32c) of another side of the electric conductor (3, 31, 32) of the letter of the abbreviation for U 
characters is held, relatively [ section /(II)/ first rotation ] The second rotation section which can rotate (12), The 
center of the him section (31a, 32a) of the electric conductor (3, 31, 32) of the letter of tiie abbreviation for U 
characters is supported, and it is characterized by having the hoop-direction supporter (16a) which restiicts movement 
to the hoop direction of the turn section (31a, 32a). 

according to this ~ the turn section (31a -) of the electric conductor (3, 31, 32) of tiie letter of the abbreviation for U 
characters the time of 32a being twisted -- a hoop-direction supporter (16a) -- the turn section (31a, 32a) - a hoop 
direction - moreover - tiie direction of a path of the turn section (31a, 32a) ~ it has faced only across the center 
section mostiy and the portions of the direction inside of a path of tiie tiim section (31a, 32a) and an outside are not 
restrained Therefore, in the twist process by tiie side of the turn section (31a, 32a), if the bay (31b, 31c, 32b, 32c) of tiie 
electric conductor (3, 31, 32) of the letter of the abbreviation for U characters can extend to a hoop direction, it will be 
stood still, wifliout only tiie center of tiie tiim section (31a, 32a) carrying out a position gap, and tiie both sides of tiie 
turn section (3 1 a, 32a) 

Moreover, tiie electiic conductor (3,31,32) of the letter of the abbreviation for U characters Two or more kinds of 
electric conductors (3,31,32) witii which the radius of curvatiires of tiie turn section (3 1 a, 32a) differ are included, the 
first rotation section (11) and tiie second rotation section (12) flie bay (31b ~) which is in tiie one side of two or more 
electiic conductors (3, 31, 32) made multiplex about tiie tum section (31a, 31a) fi-om which radius of curvature differs 
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31c, 32b, 32c, and the bay (31b, 31c, 32b, 32c) in the other side are held, respectively, and the hoop-direction supporter 
<16a) is characterized by having restricted movement to the hoop direction of two or more tum sections (31a, 32a) 
made multiplex. 

According to this, it becomes possible to twist simultaneously two or more tum sections (31a, 32a) made multiplex, 
in addition, maintenance of the bay (31b, 31c, 32b, 32c) of an electric conductor (3, 31, 32) - the [ the first rotation 
section (1 1) and ] - it can carry out by the attaching part (1 1 1, 1 12, 121, 122) drilled by the shaft orientations of the 2 
rotation sections (12) 

Moreover, an attaching part (1 1 1, 1 12, 121, 122) can be made to be able to respond to the number of slots (2), and it 
can be made to form in a hoop direction at equal intervals. 

According to this, it becomes possible to twist simultaneously the tum section (31a, 32a) of the electric conductor (3, 
31, 32) corresponding to the number of slots (2). 

The manufacture method for attaining the above-mentioned purpose The first rotation section (11) and the second 
rotation section (12), The array process which inserts the bay (31b, 31c, 32b, 32c) of the electric conductor (3, 31, 32) 
of the letter of the abbreviation for U characters in the attaching part (1 1 1, 1 12, 121, 122) drilled by shaft orientations. 
So that the movement to the circumference direction of the tum section (31a, 32a) of the electric conductor (3, 31, 32) 
of the letter of the abbreviation for U characters may be restricted the [ the tum section support process which supports 
only the center of the tum section (31a, 32a), and / the first rotation section (1 1) and ] ~ it is characterized by having 
the twist process which rotates the 2 rotation sections (12) relatively 

the time of the tum section (31a, 32a) being twisted according to this - a hoop-direction supporter (16a) - the tum 
section (31a, 32a) - a hoop direction ~ moreover - the direction of a path of the tum section (31a, 32a) - it has faced 
only across the center section mostly Therefore, if the bay (31b, 31c, 32b, 32c) of the electric conductor (3, 31, 32) of 
the letter of the abbreviation for U characters can extend to a hoop direction, it will be stood still, without only the 
center of the tum section (31a, 32a) carrying out a position gap, and the both sides of the tum section (31a, 32a) vn\l 
draw and transform a smooth curve. 

In addition, an electric conductor (3, 31, 32) can make a hoop direction arrange plurality. Moreover, it can also make 

multiplex arrange by carrying out the tum section (31a, 32a) firom which radius of curvature differs. 

This becomes possible to twist simultaneously the tum section (31a, 32a) of two or more electric conductors (3, 31, 

32). 

Easy explanation of a drawing A view 1 is a perspective diagram of the stator core and insulator which are used for 
manufacture of the stator concerning the operation gestalt of this invention, and a segment. A view 2 is a perspective 
diagram of the segment in fi-ont of a twist. A view 3 is a perspective diagram of the tum section side twist fixture of a 
segment. A view 4 is a cross section of tum section side twist equipment. A view 5 is a fi*agmentary sectional view 
showing a segment and a segment presser foot. A view 6 is a perspective diagram of the segment after a twist. A view 
7, the ** type view showing the process which extracts a segment fi-om tum section side twist equipment, and an 
octavus view are drawings showing the segment maintenance state by the outer-diameter side side holder and the bore 
side holder. A view 9 is drawing showing the point plug process of a segment. A view 10 is drawing showing the 
process which removes an outer-diameter side side holder and a bore side holder fi-om a segment. A view 1 1 is drawing 
showing the process which pushes in a segment in a slot. A view 12 is a partial cross section of a stator. A view 13 is a 
partial perspective diagram of a stator. A view 14 is a flow chart showing the manufacture method of a stator. A view 

15 is drawing showing the process which pushes in the segment concerning other operation gestalten in a slot. A view 

16 and the 17th view are drawings showing the fixture which twists the conventional tum section side. 

The best gestalt for inventing The operation gestalt which shows this invention in drawing is explained hereafter. 
(The first operation gestalt) 

The manufacture method of the AC-generator stator for vehicles and manufacturing installation conceming the 
operation gestalt of this invention are explained based on a view 14 fi-om a view 1 . A view 1 is a perspective diagram 
showing the electric conductor of the shape of the stator core and insulator which are used for manufacture of the stator 
conceming the operation gestalt of this invention, and U character. 

A stator coil inserts fi-om the same the U character-like electric conductor (it is called a segment below) 3 with which 
plurality was segmented by two or more slots 2 prepared in the annular stator core 1 together with the hoop direction, 
and is formed by joining those points. 

First, the segment 3 inserted in a slot 2 cuts the copper wire of a straight angle cross section to predetermined length, 
and is bent in the shape of abbreviation for U characters. There is a segment 3 bent in the shape of this abbreviation for 
U characters two kinds of size, as shown in a view 2, and it is formed in a configuration in which tum section 32a of 
the large segment 32 surrounds tum section 31a of the small segment 31, respectively. In addition, the points 3 Id and 
31e of the small segment 31 are formed for the points 32d and 32e of the large segment 32 in the shape of a taper 
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towards the outside from the inside towards the inside, respectively from the outside. 

.The v iew 3 shows the perspective diagram of the turn section side twist fixture of a segment 3, and the view 4 shows 
the cross section of a turn section side twist fixture. The turn section side twist fixture 10 consists of the rotation drives 
13 and 14 which carry out the rotation drive of the inside twist section 1 1, the outside twist section 12, the inside twist 
section 1 1, and the outside twist section 12, respectively, a controller 15, segment presser foot 16, and segment push 
raising fixture 17 grade. , . , 

the segment insertion which the bays 3 lb and 32b of a segment 3 are inserted in the inside twist section 1 1 , and is held 
-- holes 1 1 1 and 1 12 are adjoined and drilled in the direction of a path this segment insertion holes 1 1 1 and 1 12 
arrange only the number (this operation gestalt 36) corresponding to the number of the slots 2 of the stator 
manufactured in a hoop direction at equal intervals, and are formed That is, in this operation gestalt, 36 segment 
insertion holes 1 1 1 and 1 12 put in order by the hoop direction at equal intervals are formed by this heart. 36 segment 
insertion holes 121 and 122 put in order by the hoop direction at equal intervals are similarly formed by this heart 
about the outside twist section 12. consequently - the inside twist section 1 1 and the outside twist section 12 ~ the 
inside to four segment insertion -- holes 1 1 1, 1 12, 121, and 122 are located in a line, and are formed 
the segment insertion by which the segment 3 of 1 set of size bent as shown in a view 2 is drilled in the inside twist 
section 1 1 and the outside twist section 12 -- the turn sections 31a and 32a are made multiplex, and it collects into 
holes 1 1 1, 1 12, 121, and 122, and is inserted in them namely, the bays 32b and 32c of tiie large segment 32 -- the 
segment insertion by the side of the inner circumference of the inside twist section 1 1 ~ the segment insertion by the 
side of the periphery of a hole 1 1 1 and the outside twist section 1 2 - it inserts in a hole 1 22, respectively -- having -- 
the bays 31b and 31c of a small segment the segment insertion by the side of the periphery of the inside twist section 
11 ~ the segment insertion by the side of the inner circumference of a hole 112 and the outside twist section 12 ~ it is 
it is shown in a view 3 ~ as -- the group of the large and small segment 3 - segment insertion of the inside twist 
section 1 1 and the outside twist section 1 2 -- it is arranged and set to holes 1 11 , 1 1 2, 1 2 1 , and 1 22 by the hoop 
direction 

all segment insertion -- after segments 31 and 32 are inserted in holes 111,1 12, 121, and 122, the annular segment 
presser foot 16 is contacted by tiim section 32a of the large segment 32 fi-om the upper part of the inside twist section 
1 1 and the outside twist section 12 Since turn section 31a of the small segment 31 is surrounded by turn section 32a of 
the large segment 32, turn section 31a of the small segment 31 is pressed down by turn section 32a of the large 
segment 32. thereby -- the large and small segment 3 -- segment insertion - it can prevent losing touch with holes 111, 
112, 121, and 122 

a view 5 -- segment insertion - it is the fi-agmentary sectional view showing the segment and segment presser foot 
which are inserted in the hole Salient 16a of the shape of a cylinder inserted fi-om shaft orientations among each Uim 
sections 3 la and 32a of the segment 3 of the size which adjoins a hoop direction is prepared in the segment presser foot 
16. This salient 16a is located in the simultaneously center section of the direction of a path of each tiim sections 31a 
and 32a of the large and small segment 3. And it has restricted that the center section of the segment 3 moves to a hoop 
direction as a part for the center section of the turn sections 31a and 32a is inserted fi-om the hoop-direction both sides 
of the large and small segment 3. 

The rotation drive of the inside twist section 1 1 and the outside twist section 12 is carried out by the rotation drives 13 
and 14 controlled by the controller 1 5, respectively. With this operation gestalt, it sees from the upper part of the tiim 
section side twist fixture 10, and the inside twist section 1 1 is carried out and T / 2 (a part for 1.5 slots [ This operation 
gestalt ]) rotation drives of the outside twist section 102 are carried out clockwise counterclockwise, respectively. 
Thereby, the turn sections 3 1 a and 32a of the large and small segment 3 are twisted by the hoop direction. 
In case the turn sections 31a and 32a of a segment 3 are twisted, moreover, only the hoop direction has pinched only 
the simultaneously center section of salient 16a of the direction of a path of the turn sections 31a and 32a for the turn 
sections 31a and 32a, and it is not restraining the portions of the direction inside of a path of the turn sections 31a and 
32a, and an outside. Therefore, in the twist process by the side of turn section 31a and 32a, if the bays 31b, 31c, 32b, 
and'32c of the large and small segment 3 can extend to a hoop direction, it will be stood still, witiiout only the center of 
the turn sections 31a and 32a carrying out a position gap, and the both sides of the turn sections 31a and 32a will draw 
and transform a smooth curve. Consequentiy, the segment 3 of the size by which the turn sections 31a and 32a were 
twisted as shown in a view 6 is obtained. In addition, rotating relatively is important for both tiie twists sections 1 1 and 
12, and they may fix one side and may carry out the rotation drive only of another side. 

Next, the segment 3 of the size by which the turn section 31a and 32a side was twisted is extracted from the turn 
section side twist fixture 10, and the process which inserts the large and small segment 3 in the slot 2 of a stator core 1 

is explained. . • < /« 

The ** type view showing the process at which a yiew 7 extracts the segment which had the tiim section twisted from 
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turn section side twist equipment, and a view 8 are drawings showing the segment maintenance state of an outer- 
diameter side side holder and a bore side holder. Under the inside twist section 1 1 and the outside twist section 12, it 
has the segment push raising fixture 17. When the segment 3 of the size by which the turn section 31a and 32a side was 
twisted in the turn section side twist fixture 10 raises the segment push raising fixture 17, the points 31d, 31e, 32d, and 
32e of a segment are made the shaft-orientations upper part, thereby - a part of bays 31b, 31c, 32b, and 32c of 
segments 31 and 32 ~ segment insertion - it escapes ft*om and comes upwards fi-om holes 1 1 1, 1 12, 121, and 122 
segment insertion ~ the bays 31b, 31c, 32b, and 32c which escaped fi-om and came out of holes 1 1 1, 1 12, 121, and 122 
are held by the outer-diameter side side holder 21 and the bore side holder 22 

The outer-diameter side side holder 21 has the ctenidium 21 1 and the ctenidium attachment component 212. the 
ctenidium attachment component 212 is an annulus ring tabular, and corresponds to the number of the slots 2 of a 
stator 1 - making - the hole of the shape of 36 rectangle ~ 212a is formed in the radial The ctenidium 211 is formed 
fi-om tooth part 21 lb to which the single-sided side of the hoop direction of cross-section rectangle-like fiiselage 
section 211a and fiiselage section 211a was extended in the bore direction, in addition, the cross-section configuration 
of fuselage section 21 la of a ctenidium 21 1 - a hole - it is made to correspond to the configuration of 21 la, and is 
formed moreover, fiiselage section 21 la of a ctenidium 21 1 - a hole - 212a is penetrated And a ctenidium 2 11 is 
movable in the direction of a path with a drive 215. 

the extrusion to which the bore side holder 22 extrudes the bore side attachment component 221 of two or more 
flabellates, and the bore side attachment component 221 in the outer-diameter direction - it has the member 222 The 
bore side of the bore side attachment component 221 is formed in the shape of a taper towards the lower part fi-om the 
upper part, moreover, extrusion - the lower part of a member 222 has become cone-like, and is sharp towards the 
lower part 

a ctenidium 21 1 - the bore direction fi-om an outer diameter - turning - moving - segment insertion - tooth part 
21 lb is inserted among the bays 3 lb, 31c, 32b, and 32c which adjoin the hoop direction which escaped fi-om and came 
out of holes 1 1 1, 1 12, 121 , and 122 In addition, the nose of cam of tooth part 21 lb is formed in the shape of a taper, 
and makes easy insertion of a between [ the bays 31b, 31c, 32b, and 32c which adjoin a hoop direction ]. 
Bays 31b, 31c, 32b, and 32c have a lateral portion held by lateral part 21 le of other tooth part 21 lb which adjoins 21 Id 
of inside sections of tooth part 21 lb of 1 in the side of the hoop direction. In addition, since a segment 3 is made shaft 
orientations before it is held by the ctenidium 21 1, the thing [ that push up and only length holds a downward position 
fi-om the upper limit of Bays 31b, 31c, 32b, and 32c ] is possible. 

extrusion — a member 222 is movable in the vertical direction with a drive 223 the bore side of the bore side 
attachment component 221 - extrusion - it is in contact with the cone-like portion of a member 222 therefore, 
extrusion - when a member 222 moves below, the bore side attachment component 221 moves in the outer-diameter 
direction Thereby, periphery side 221a of the bore side attachment component 221 contacts bay 32b inside 
[ maximum ] the segment 3 located in a line in the direction of a path, and presses the bays 31b, 31c, 32b, and 32c of 
four segments 3 in the outer-diameter direction. 

On the other hand, when a ctenidium 21 1 moves in the bore direction, outer-diameter side attaching part 21 Ic of the 
root portion of tooth part 21 lb of the outer-diameter side side holder 21 contacts bay 32c of the maximum outside of 
the segment 3 located in a line in the direction of a path, and presses the bays 31b, 31c, 32b, and 32c of four segments 
3 in the bore direction. Thereby, four segments 3 located in a line in the direction of a path are held by periphery side 
221a of the bore side attachment component 221, and outer-diameter side attaching part 21 Ic of the outer-diameter 
side side holder 21 in the direction of a path. 

After Bays 31b, 31c, 32b, and 32c are held by the outer-diameter side side holder 21 and the bore side holder 22 in a 
hoop direction and the direction of a path, a segment 3 is extracted from turn section side twist equipment 10 by 
moving the outer-diameter side side holder 21 and the bore side holder 22 up. In addition, movement to the upper part 
of the outer-diameter side side holder 21 and the bore side holder 22 is performed by synchronizing the support plate 
213 which is supporting the outer-diameter side side holder 21, and the bore side holder 22 with drives 214 and 224, 
and going up and down. 

Drawing showing [ 9 ] the point plug process of a segment, drawing showing the process at which a view 10 removes 
an outer-diameter side side holder and a bore side holder from a segment, and the 1 1th view are drawings showing the 
process which pushes in a segment in a slot. 

As shown in a view 9, the stator core 1 equipped with the insulator 4 in each slot 2 is beforehand installed in the 
bottom of the segment attachment fixture 20. Positioning of a hoop direction is made by the stator core 1 so that a slot 
2 may be in agreement with the position corresponding to the segment 3 currently held by the outer-diameter side side 
holder 2 1 and the bore side holder 22. And the points 3 1 d, 3 1 e, 32d, and 32e of the segment 3 currently held are 
inserted into a slot 2 from the shaft-orientations upper part of a stator core 1 by dropping the outer-diameter side side 
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holder 21 and the bore side holder 22. 

under the present circumstances, the outer-diameter side side holder 21 and the bore side holder 22 push up, and are 
based on a fixture 17 - it pushes up and only length holds the downward position from the upper limit of the bays 31b, 
31c, 32b, and 32c of a segment 3 Since the position near Points 31d, 31e, 32d, and 32e is held, in the insertion process 
to a' slot 2, the turn sections 31a and 32a are held, and it makes it possible to make positioning accuracy high rather 
than inserting in a slot 2. That is, holders 21 and 22 are also the interior of a proposal which shows opening of a slot 2 
to the nose of cam of a segment 3 while being attachment components which hold two or more segments 3 possible 
[ conveyance ] with an array state. Moreover, point 32e by the side of the diameter of the outermost and 32d of points 
by the side of the maximum bore serve as a taper configuration which inclined inside as mentioned above among four 
segments 3 located in a line in the direction of a path. Therefore, four segments 3 located in a line in the direction of a 
path become possible [ inserting smoothly into a slot 2 ]. 

Moreover, in case the points 3 Id, 3 1 e, 32d, and 32e of a segment 3 are inserted into a slot 2, the hoop-direction both 
sides of the turn sections 31a and 32a are supported by salient 16a formed in the segment presser foot 16. Therefore, 
since a gap of the hoop direction of a segment 3 can be prevented, it becomes possible to raise positioning accuracy 
further. 

While moving the outer-diameter side side holder 21 in the outer-diameter direction as shown in a view 10 after the 
points 31d, 31e, 32d, and 32e of a segment 3 are inserted into a slot 2, the bore side holder 22 is moved up and a 
segment 3 is opened from maintenance. And as shown in a view 1 1, the turn sections 31a and 32a of a segment 3 are 
pressurized through the segment presser foot 16 by dropping the segment pressurization section 23 from the upper part. 
And a segment 3 is pushed in in a slot 2 until it becomes a predetermined coil and predetermined height. 
In case a segment 3 is pushed in in a slot 2, turn section 32a of the large segment 32 is pressed down from the upper 
part by the segment presser foot 16. Moreover, when salient 16a currently formed in the undersurface of the segment 
presser foot 16 sandwiches a part for the center section of the turn sections 31a and 32a from hoop-direction both sides, 
movement of the hoop direction of a segment 3 is restricted. By this salient 16a, the gap of the hoop direction of a 
segment 3 was prevented, the interference to the hoop-direction wall surface of the slot 2 at the time of a segment 3 
being inserted in a slot 2 was prevented, and generating of the blemish of a segment 3 is prevented. 
As a result of inserting the bays 31b, 31c, 32b, and 32c of four segments 3 located in a line in the direction of a path 
into a slot 2, four segments are arranged in in a slot as shown in the cross section showing in a view 12. 
After arranging a segment 3 into each slot 2, each class of the bays 31b, 31c, 32b, and 32c of the segment 3 which 
came out from the end of a slot 2 is twisted by the circumference direction retrose T/2 (a part for 1 .5 slots [ This 
operation form ]) by turns with the point side twist equipment which is not illustrated. Namely, with this operation 
form, the electric conductor 3 of the 1 st layer and the 3rd layer is twisted T/2 in the circumference direction from a 
bore side, and a two-layer eye and the electric conductor 3 of the 4th layer are twisted T/2 in the circumference 
direction contrary to the electric conductor 3 of the 1st layer and the 3rd layer. The sense of the twist of this each class 
is the same over stator-core 1 perimeter, therefore the segment 3 inclines in the same direction over a perimeter within 
each class. 

After twisting the bays 3 lb, 3 1 c, 32b, and 32c of each segment 3 to a hoop direction, the insulating coat of the points 
31d, 31e, 32d, and 32e of each segment 3 is removed. Removal of an insulating coat takes out the stator core after the 
point side was twisted, and is performed by dipping the points 31d, 31e, 32d, and 32e of a segment 3 in a strong base, 
and melting them. Then, it is joined so that 32d of points of the 1st layer, 3 Id of points of a two-layer eye, point 31e of 
the 3rd layer, and point 32e of the 4th layer may obtain an electric flow from a inner layer side using TIG arc welding, 
low attachment, resistance welding, electron beam welding, laser welding, etc., and the stator coil of a three phase 
circuit as shown in a view 13 is formed. 

The manufacture method of the stator by the stator manufacturing installation stated above is shown in the flow chart 
ofaviewH. 

That is, the process which extracts the segment 3 by which the process and tum section 31a [ which twists the process 
and tum section 31a / which manufactures two or more segments 31 and 32 /, and 32a side ], and 32a side was twisted 
is performed. And the process which fixes the stator core equipped with the insulator 4 in the slot 2 is performed, and 
the process which puts a segment 3 in the slot 2 of the stator core 1, the process which twists a point side, and the 
junction process which joins the points 3 Id, 31e, 32d, and 32e of a segment are performed. In addition, the process of 
the coat removal included in the junction process can also be included in a junction process or before, for example, a 
segment manufacturing process. 

Although salient 16a of the tum sections 31a and 32a has restricted movement of a hoop direction with this operation 
gestalt in case the tum sections 31a and 32a of a segment 3 are twisted, tum section 31a and the whole 32a are not 
held. Therefore, it becomes possible to be able to stop the height of the coil end by the side of tum section 31a and 32a, 
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consequently to shorten a coil and merit. 

.Moreover, with this operation gestalt, in case a segment 3 is inserted in a slot 2, not the turn sections 31a and 32a but 
the bays 31 b, 31c, 32b, and 32c are held. That is, the segment 3 is held in the position near the points 31d, 31e, 32d, 
and 32e of the segment 3 inserted in a slot 2. Therefore, compared with the case where piece support of the segment 3 
is being carried out, the positioning accuracy of Points 31d, 31e, 32d, and 32e improves only in the turn sections 31a 
and 32a. Consequently, in case a segment 3 is inserted in a slot 2, it becomes possible to reduce the blemish of the 
segment 3 generated when a segment 3 interferes to the internal surface of a slot 2. In addition, even when the number 
of slots increases by this method, it is possible to secure the positioning accuracy of a segment 3 . 
In addition, with this operation gestalt, interference of the segment 3 to the hoop-direction internal surface of a slot 2 is 
reduced by' holding the segment 3 to the hoop direction by the ctenidium 21 1 of the outer-diameter side side holder 21 . 
Moreover, interference of the segment 3 to the direction internal surface of a path of a slot 2 is reduced by holding the 
segment 3* in the direction of a path by periphery side 221a of the bore side attachment component 221, and outer- 
diameter side attaching part 21 Ic of the outer-diameter side side holder 21 . 

Moreover, in this operation gestalt, in case a segment 3 is pushed in in a slot 2, when salient 16a sandwiches a part for 
the center section of the turn sections 31a and 32a from hoop-direction both sides, movement of the hoop direction of a 
segment 3 is restricted. By this salient 16a, the gap of the hoop direction of a segment 3 was prevented and the 
interference to the hoop-direction wall surface of the slot 2 at the time of a segment 3 being inserted in a slot 2 is 

prevented. • -,i 

Moreover, in this operation gestalt, the process which extracts the segment 3 by which the process and turn section 31a 
[ which twists the turn section 31a and 32a side ], and 32a side was twisted, the process which puts a segment 3 in the 
slot 2 of a stator core 1, the process which twists a point side, and the process which removes a coat are simultaneously 
performed about two or more segments 3. Therefore, a manufacture man day can be reduced and it becomes possible to 
cut down a manufacturing cost. 
(The second operation form) 

A view 15 is drawing showing the process which pushes in the segment of the stator manufacturing installation 
concerning the second operation form of this invention in a slot. With the second operation form, processes other tiian 
the above-mentioned pressurization pushing process are the same as the first operation form. 
In the second operation gestalt, the segment attachment fixture 20 is further equipped with the segment shaft- 
orientations supporter 24. The segment shaft-orientations supporter 24 is installed in the side and opposite side for 
supporting the points 31d, 31e, 32d, and 32e of a segment 3 which it is and by which the points Bid, 31 e, 32d, and 32e 
of a segment 3 are inserted in a stator core 1 . 

A segment 3 is pressurized by the segment pressurization section 23 in a pressurization pushing process, supporting the 
points 3 1 d, 3 1 e, 32d, and 32e with the segment shaft-orientations supporter 24. 

Thereby, in a pressurization pushing process, a segment 3 is pushed in in a slot 2, while both the turn sections 3 la and 
32a and the points 31d, 31e, 32d, and 32e are restrained. A bore and outer-diameter side is uniformly inserted into a 
slot 2 to the direction of a path of a segment 3 by supporting Points 31d, 31e, 32d, and 32e. Therefore, the bays 31b, 
31c, 32b, and 32c of a segment 3 can reduce that a blemish sticks within a slot 2. 
(others ~ operation gestalt) 

In addition, the cross-section configuration of an electric conductor is good also as a round-head cross section, the case 
where a wire is used ~ segment insertion of the turn section side twist fixture 10 ~ the configuration of holes 111,1 12, 
1 2 1 , and 1 22 is made into a round shape 

Moreover, the attachment component held possible [ conveyance of two or more segments 3 ] and the intenor material 
of a proposal which shows the points 3 Id, 31e, 32d, and 32e of the bays 31b, 31c, 32b, and 32c of two or more 
segments 3 to edge opening of a slot 2 are also as another member, and it is **. Two layers of maintenance fixtures 21 
shown, for example with the first operation gestalt can be formed in shaft orientations, a bottom maintenance fixture 
can be'chiefly made into the attachment component for segment maintenance, and it can consider as the interior 
material of a proposal which shows a bottom maintenance fixture to a segment nose of cam. 

Moreover, you may arrange in the direction of a path, without arranging two or more segments 3 to multiplex. Also in 
such a segment array, the holders 21 and 22 of an above-mentioned operation gestalt are effective as equipment which 

conveys two or more segments collectively and is correctly inserted in a stator core 1 . 

Availability on industry this invention can be suitably carried out in the manufacture method of the strong AC- 
generator stator for vehicles of the request of a high increase in power, and its manufacturing installation about the 
manufacture method of the AC-generator stator for vehicles carried in a passenger car, a truck, etc., and its 
manufacturing installation. 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caus d by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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fe^E^BC (31b. 31c. 32b. 32c) tm^MiZ^^l^f^ 
m (31b. 31c, 32b. 32c) <i:*-5-n^n«4#U. ^;^|^ 
St^SS (16a) 14. ^miZ-^ntz^S^(D^—>m (31a. 
32a) ©ra:^|Bl'v©i^itiSrS4ISLTt^*Clt?&4taiU 

cniwi*t, #S{wSnfc1iS»:<!!)^'— >ffl (31a. 3 
2a) €rl^^«ClSSC:i:d«pItgtft^. 

ft43. m^^fi: (3. 31. 32) CDSi^SB (31b. 31c.. 
32b. 32c) (D^mt, Steffl (11) RZ^fS—^^ 
(12) ©tt:^|6]{c^SSnfc««pa (111. 112. 121. 1 
22) TfT^Cli:*«T#-5. ' 

S/i. «^8B (111. 112. 121. 122) i7.a-yh 

(2) osjcj^^ss-^T. ra:*[Snc«iai!Bi{rjg^s-&-5 

cinbisi:. ;?.n>yh (2) (DSStc*#jS:;ufcS^« 
» (3. 31. 32) O^— >gB (31a. 32a) ^mmz&^ 

(11) iin—^^^ (12) <i:<D. ii:;&fS)fc^|g^nfc« 
itS5 (111, 112, 121, 122) JC, BSU?:tt<Ofl|§tS»fl£ 

(3. 31. :j2) ©iS^ge (31b. 31c. 32b. 32c) ^IfA 
T^lH^lXSt, KU^t»:©mft«*^ (3. 31. 32) CD 
>ffl (31a. 32a) <Dmmi:^f^^<DW]^^mmT^J: 
■5fC. >SB (31a. 32a) <Of^m^^^t^'ri>i'— 
>SB^}^X1ii:. S-EieSB (11) *5^Z/^=:i2ieB6 

(12) €:*S«fi5{ClHier-5JtOXS<J:**r«.CtS:# 

cn;::J;^<h. >fiS (31a. 32a) 7!)it&^)n-5l^. 
^:^|6]3S:Jtg5 (16a) it^ — >m Ola, 32a) Sr/l:5-lSl 
JCOi^*.. LA^=b^->g5 (31a. 32a) <^g:^IfilOfxlstf 

(3. 31, 32) <D\S.mm (31b. 31c, 32b, 32c) *«^:*r 
fSltZStlf ^n-Si:. >B6 Ola. 32a) <D^^<D?^i)^ 

{asrn-e-r»c»ihL. 5'->8b oia. 32a) <r>mm\t. 

nc:te, (3. 31, 32) 14. ;^:^r6]tr?sg:f@S: 
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>ffl (31a. 32a) *^StcUT. E?'J$-t*-2.C<!:feT# 

•5. 

iinicio, m^o^n^m^ o. 3k 32) ©^'-> 

(31a. 32a) t:mmzit<b:iti)i^tl^tf3i^. 

•5. »1SH«. flfiW|IJ£}^SglC««)-fei^^>h*::^n.y 
hf*9Jrif La^trxg^'^f ^l6SSZ/SBl7ig 

:i?-n^n<Dm.m^mz.%z>mmm'^m.^n.m7.7-—-^<r:> 

W&^m^^U9^^m^y^ 1 0A^&^14@(:£-::f&)T 

M^T-S:{t^>nrcSIScDXD•;/ h 2IC. 4gS:©i:i^^> 

:^^8K®Wlg^S:H)TS<0S «C«»f Lie U?:«t»Z* n 

gE32aAi'h-fei^;< > h31<^)^'— >SC31a€;Htr±^/j:J^ 

32d. 32e«nfl'W^6l*3ffl!l'^[S]ttT. > h31 

(DTc^SgSBld. 31e«rt^lW»^>^ffl!I'^(^iI^tT■5■n-fn7^— 
/■Circle JgB£$nTti-5. 
^ 3 S!t-c i?';* > h 3 CD^'— >§EMtS 0 te^<^i^@ 



n«l!gOffil2. l^m0ffiIl^<^m<ll»g:0ffil2«:-€-n 
-fni5HEffi«J-rS(sIGffii))ttl«13, 14. zi>hn-51 

rtfflUfeOSBlHwti. -fey^>h3G3igi^g531b, 32b*i. 
JfA$nT«^$n^)iri^;<>hJfA?LllK 112*^^:^ 
|6ltcSISUT^I9:$nTt»<b. ;iro-ti?';<>h}fA7Lll 
K n2tt, SBfi^^n-5:XT— 5'0>5.D-/ h2«©»cfC>t^S 
U/iSa (*:S*S£J^«f.Tt436) :t*tt^Fo^Ri-CS:&f^i3{ra£'< 

:*i6](wM^6.n^36ii©-fei^^> hff ATviiK mtm 
'OTjgiKsns. ^fl!ifeOffii2fzr)i.>T'bpi«fc«r, ^ra 

RSTjl3:^lfi]^cat'<^.n/i36^1^D-tr^5^;>^>^}¥A7^:l2K 1 
lltm-L-TJ^^-^nZ,, dCDe^, F«9ffl!lt&0«Pllt^1-fl!l 

feOS6l2tt::«, i*gfflJ*>e.4ffl<o-fei^^>hifA7Lil 
1. 112. 121. 1227&i3eA/TJg^$n^. 

^ 2 SOT J: ^ tcfttf en^t 1 M(^:^/jNro-fei/;>c > h 3 
«. rt(llllS>3SBll*3J:Uf^1-fi!ltgDS512tC^SSnxu»-5 
-fei^;«t>hlfA7Llll. 112. 121. 122tC^'— >SS31a. 3 
2aS:#m»rUTRi:«e)TJfASn-5. IP*., :k.-^if 
H32©iaiSSB32b. 32c{4. (*3mOSBll<D(^^fi!l<7)-ty 

> hif A?L1 1 1 t^l-flilt&O BS12<^)^Sa!l(D-t > h 
ifA?LI22tC-?-n-?n»A$tl. /h-fei/'^>KOiaiR 

a63ib. 3ici4. p^m^Kfm\\<r)t^mm<r)-t.if^>hnx 

a 11 2 t^flSa OSBl 2<D(^raffl|co-fe > h » A?L 1 2 1 1 

lgOgB1143j;U:nfi!lJSOS512a?-fei^p^>HifA?Llll. 1 
12. 121. 122fC^:5|6]{::3£^T-ty h$n-5. 

±T©-fei>^>t>hifA5Llll. 112, 121, 122tC-feif^ 
>h31. 32*sjf A^n^tS. gS^*0-fei^>t>hif$A16 
*«(^fliJJg: D S51 1 i3 J: (L^^flijfe 0 SB 1 2cD Ji^<k 0 
>h32©^'— >8B32afCSSS$ns. /h-fei/'pc> h310 
^'->8531att:#:-typt > h32®i'— >ffl32atcHSnT 
u^;tJ6. /hiri^><> h31(;)5'->se31al4:*c-fe^^> 
h320^— >SB32a(CJ:^T}f$xe>n-5. ritHCJ; 
0. ;*:/h©-li.i/'>>h 3*J-td^j>^>hifA?Llll, 112, 
121. 12275^e.^#-h*^-5(7>Srg^ih-r-5C:i7ifr'#-5. 

S5@»i. -tr^>> hffATLtcJf A$nxui-5-fei^^ 

■fey;*>hff$A16trtt. «*(6ltcB0^5:*:/J>ro-fei^ 

^> S 3 0S-^->aE:31a. 32a©ratctt:Sr[6];&iS,*fx = 
n-5P31?it^©5IS16a3!>«Ba:tte.tlTVi«). C<09l@16a 
:^/jNOD-ti^>>h SOS^'— >a531a, 32a<Og?J|fi] 

h3©^:^Ifi]Mffl'W^e^->SE31a. 32a<^1'55S?»S:8^ 
tfi^trUT. iri/^>h3©'^'^gB*s^:;f(S](c»»iT 

rtffl'JSDaJiii3^LS^«'jjtosBi2fi-en^n. 3>h 

0-7l5{Ci-3TS!lffll$n<£>lsie^»l««!13. MtCJ:^ 
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x^tE^wj-^n^. 3t:*iS^!iTis. iS'->mmttoik 

•fey;<>h3®^'— >B631a. 32a)!»it&e.n*IS. ?ge 
16att^->fi63Ia. 32a*Jl*lP]tCOi5>-, U3i>'b^'— > 
SBSla. 32a<OS:^^^]W^^{s4'*SBO*■S:^^T:teO. ^' 
->g531a. 32a«)g::&[S]rtfl!l<i:^ffl(|C0S65^Sri*imLTVi 
^<Dtit(>, i'—>mii. 32affl9©lSOXg{C*Ui 
T. :^c/h<D-ti^;>^>h3©Si^SB31b, 31c, 32b, 32cAi 
^:frr^i]lri£lf e)n^<k. ^— >gf31a. 32a<^4'^<^>^*^ 
(iS-rn-li-rn^ikU. ^->gC31a. 32a<OM«!l«f&€> 

«) J:5(c^->g631a, 32ad^t&6>nfe±/hc[>-fey^ > h 
3rt?#e,n-5. fj:43. Mitogen, 12tt4i?*6*Jtrleie$ 

•Alz. ^->gS31a. 32afi'j7><tl:e.nfc::*:/h©-fei'';*> 
l-3^£i$'->ffifi'je:Ofe*10J;Otfe#aiU, :k'i^<D±if 
^ > h 3 SXt^-^' 3 T 1 □ y h 2 lC#A-r «XS 
»ct?ViTiSiH^f -5. 

ISO^»35^€.S#tB-rxg€r^t-«SCS, sting 

rS-C*^. f*g{HS0SBll<f:n<Pm0gB12OT:^fcl3. 

mStOit^mzisiiXf'—>m\i, 32affl'J*«lfte>nfc:*: 
/hW-fei''^ > h 3 tt. -fei^;«c> hjf U Jt^f feA17*±.» 
$-tt^Ci(cJ:0, -try^>hc05fea8SE31d. 31e, 32 
d, 32e*^-«6;5l»]±:5(cif L±tf€.tl^). cn(CJ;0, -fe 
y^>h3K 32<OEi»8K31b. Sic. 32b, 32c©— fiB*^ 
•t:i5^pt> hff A7L1 1 1, 1 12, 121, 1227i^6Ji:&'^fttttiJ 
-S. -fe^?'^> hJf A7L111, 112, 121, 122A^e>tSVtai7t 
igi^fiESlb, 31c, 32b, 32cH; ^m&imm^t^m2lR.l^ 

i*g@ffl««^^22(w J: o T«J# s ns. 

i^mmmm^mm i f±. ® *2 1 mzfrnm^f^mm 1 2 

<i:S:^L.Tl.».S). ®®«jtS6«212«nSS««TS)<3, 
yts'r—i' l<07.ay h 2<D^\Zttl!B^itT36m(D^m^ 

<r>ii2i2zi>mkiwzm0i-^nx^^^. mmziut. »t® 

*iJg4^cDP{!t:gE2 1 1 a tmi$-m 1 1 aCD3:^ffi]CDH-fiiJfiy®*^ 
rtg7^lS](c#Z/;t@gB211bi:A^^)J^fi£cnTl'^5>. 
^, @@2110fi^ft:SE21ia©KrM)^(t. ?L211a©}^ 
iC5ct^;S-e-T}ge£$nTU5). ^fc, ©ffi21lc0IH*^SB2 
llali, ?L212aS:MSUT^i-5. -^LT, ®®211tiSIft 

P9gfi!!«f?Pr22«, «3S®©IStt©[*9Sffl'J«ltSC**22 
lRI^rtg<lfl«f#Si5«22 1 SrnS:^[6]{c}f L ttSflf aiSB*>J 
222S:WLTti«. rtg(S'J«}f 86*^22 lODrtSfiiJfS, 



tiieB$^222©TS6^in^i1^^c7tc■^T*o. TiJ^trisittT 

»«2iittngi;^i6j*^&rtS:;&i*i{:ifi]ttT»»iU, -t 
i^;<>KifA?LlIl, 112, 121, 122d^e>ftVtai/tS:^[6] 
»Cl?!ISE-r-5ii:iKe531b, 31c, 32b. 32c<73raiC«8R211b3!>i 
JfASn^). ?ii5, «ge211b<D5fe«gtt7"-A*^tCjg«$ 
tlTiiO. «:;&|6]CWi8rSii[iaSC31b, 31c. 32b. 32c 

©ra'vwjf A^SBtc bxvi-s. 

ieiSSS31b. 3lc, 32b, 32cfi. •?-©^7^(6]CDfiiJM£— 
«)«8S2 1 lbO?9figa82 lid t BS»r «>ffl<D«ffl211b<0^1.fl!l 

a5211ettcJ;oTfl«®aBSr«^$n-2). ±ify^> 

h 3nai®2iiic<fcoT«^$n-i>t!j(c, fS::5r6](z}f b 

b, 3lc. 32b. 32c©±S«J:0T*©^a^«^-r-6Ct 

}¥aig6«222t±^»i^«223tc J: 0 ±T*rSltr8;ift^«g 
F«gSfi!i«ltSB#221WrtSfilltt. }faiS5*r222© 
n«ltt8Bi}-{r^LTt»-5. -E-<0fc«6, *¥ttSfi5*J222*« 
T:^»c^Wj-r^Ci:lCit3. rtgffl!l«}?B6$J22Hii1-€l 
■^^\Z^Wir^. cncj;0, f^gffl'J«j$.SB*J221<D^1. 
^<HM221a*<. -fey^ > H 3 ©«i*ifli|OD 

iai^gB32b(-^^U, 4*<D-fei/^>h30Diai»a531b. 
3lc, 32b, 32c$:nS:^l6)tCifiE-r-5. 

— :ngiai<l!lM«l^Sr21<D®g5211b<D«7cg65i-©n 
gffll«J^a621 lc»i. »«211A«l*gS:^f6jJci^»!|-r-5 d t 
(Ci: D , ^■:f3^\zmh,^±.if > h 3 <73Sn<lll©iaiSS6 
32clcaSU. 4*©-fei^pt>h3<DiS^S531b, 31c, 3 

2b, 32c«:rtS:^rajti}fflE-r5). ;int::J;D, mist^\z 
mfuK 4 *<D-fe > h 3 p^^m^num.2 1 ®n 

^fi!!M22 1 &iz9v^mmm^wm\ ©nSfflU«jtSS2 1 1 c <»: 
g831b. 31c, 32b, 32cAtj&|^|S]R,y:g:^(S]tc«^sn;t 

^, :>i-sfiij«'JM«it A2 1 ^zf-nmmunm2^±.y3t.zf^ 
^i^m2(D±.-^-^<r>^Wi\t. 9\-mmmm^nm\^^n 

LT l» «.3£^«2 13 1 rtgfi'J«Jf *22 i Sr?Eftfig«2 14. 
224H J; 0 l^»8$-e-T#Kr-5>: ifC J: Ofr^^ns. 

^*S:^1-TXgS:^rE, ■?-LT^llS{i-ti^^> hS: 
^n-y M^ICl¥LjitrXS€:^na-C*-&. 

W.9mz7r.-f^o\Z. •fe:i';<>hja#tt?&^20c7?T 

<M®«f# A2 1 i3i:t;:(^Sll(l«»^22tc .k T«lt ^ nx 

t.i^)-fei^;<>h3ii7c^jc:;-r-i){3:a(c7.D-;/ hzA^— 
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Tli^-fei/^>h3©$fe«Sgp31d, 31e. 32d> 326*7. a 
•y K 2 F'i'sjf Af •5. 
C<7}|El. ^S(ll!lffi!lS^j$A21^^^I^Sffi!l€i}$A22 

3©iti^g531b, 31c, 32b. 32c<D±mi:OT:^(D&S.i 
«feJtUTir»-5. 5fe38g531d. 31e. 32d, 32etCiff(r>fi:S€- 

^ — >mu. 32a^£:«jtUT7.n.v h 2 (C#A-r'5J;0 

^ct>-fe, «i#^21. 22.«. «»W-fei^^ > h 3 *iH5»J4lit 
ffiOS^tBiipJtMfC«^-r*«i^gB«TS-5 1 i: fete, 
■fed^>t>h 3ro^«€:7D.y h 2roBga(c^rt-r^.*F«g 
sfc. g:&r6]^ca6^/^4 2j£CD-{r^'•^>^•3 

fi^€l{B!l<D5^m32e<>:&(^S{H(95t^8E32d 

•6. -^-Wfe*. g:)^r«i]CatA/fc*4*:(Dizi^^>H3tt7 

-feiS^^Oh 3©5fe^gB31d, 31e. 32d. 32e7JiX 
□ y h2(^tcJfA^n-2)ISfctt. >gR31a, 32acD^ 

«)C:i:*iBlBg<i:75:^>, 
■fei^;^>h3<D$fe«gKld, 31e, 32d, 32e*«7Dyh 

2(*3JcjfAsnfc«. «io0tzaR-r«fc5tc. ^gfinfid® 

«^*2iSr^1-g:^iS]ic^»)^i±-5<htfe{r. f*gSfflI«jt 

JlDJESB23S-T^$-tH--5:i<i:lCJ:0. -ti^;* > hife A16 
«r:^hLT-fei^^>h3CD^ — >gB31a. 32a€rlJn/ET-5. 
-E-LT, -fei?'pt>h3i£3r5£®i3-f;UX>Kia5$(c;3:-6 
kT, 7.ayh 2mzn Vi^tS, 

Xa-y h2f^lC-tri''^>H375^I^L.ii^n-5BR(CfS. 
^c-l:^^;*^ h320:5'->IK32att-fe^> > h*¥S^16t; 

e^'->SB31a. 32a<7)4'^SB^i-*^tJC:<i:»Cj;i!3. 
pt> h3W^::^|fi]©^i*€rffilfELTti-5. C(03eS16a 
itJ;0, •fei^>^>h3®«:;^j«n©-rn€;B5ihL. -tifp^ 

> h Sd^^D-y h 2 tZif A$n-5(SCD7.a-y h 2 (DS:?^ 

S:*|6]iraeA/rt:4*®-fei?'^>h3©iti^SB31b. 31 
32b. 32cSr7-D-y h2l^H}fAL/cM^. ^l2a(C 

^■tmmm<D<iiz>iz. ^.a-y ^rtlc^i4*:©•fei^^>^ 
3rSffiSg|S!liS0S«»CJ:oT. 7 d -y h 2 (0— aS J; 0 UJA: 



•fei^^>h3®SiafiK31b, 31c. 32b. 32cOD$»Ai5S 

lcraiH!:*lR]3S»f6]#JCT/2 (*IIJgJgSgTfi. 1.57D-yh 

s . 3 JB s 3 iisi5i:^FiourT/2fe en. 2 » 

s. 4as(oii^3*^3tt. ijBs. sms<ov.^m» 

3 tjS*®^(Hl;^(6]t'T/2^en5, ;icDS-HWtS0W[6l 

S-fei^pt>h 3<73iS^Sg31b. 31c. 32b. ZZc^mys^ 
fC^tjfc^. S-ti^^>h3(D$feSgffi31d. 31e. 32d. 3 

3(D5feifgSB31d. 31e. 3?d. 32ei&!i7';i';*? 'J (cSLTjg 

i^-rciziz^offiytx^. -g-©^. f^jSfflg*ie> lisa® 

^^8E32d ^ 2 B S ®^^S3Id^m: 3 Jl S (O^SS31 
ei:4jgS®$ic«g8B32e*<. TIG^S. D-#lt. Sta^ 

•r/itefe. a[S:©-fe4^;jt>K31. 32*Sljt-r-5Xe. - 

^'->SR31a, 32affliJ€:^-5Xg. 5^— >S831a. 32a#J*i 

tsetifc-fei^>i>h 3Srtfe#aj-rxs75^ff^:)n?). 

T. 7D-y h2rtlC'f >S'a.U— :$'4S:«;lfc.7.7^— ^ 

o-y h2l^{C-ti';*>h3S:JfLjitrXS. 3fe^gE{il* 
fe«)XS. ■fe4^>«>hcD5feSSSB31d. 31e. 32d. 32eS:S 
^r-5«^XS*«f=f*>ilS. «:i5. ft^XStr^StlT 
(.i^ffi^P^^WXSfS. S^XSJetta. «aj;il«-fei^>i> 
hSljaXg!C^«)^ d i =bojggT-®-£.. 

*lli£f^SgTfi. •fei^pi>h3<05'->g531a. 32a& 
tti>«HZ. ^J'— >g831a. 32a®5ijei6aC<fcDfla??|Sj© 
^l!(€rfBlllgL.-ru^-5*i', ^->S631a. 32ai&{*:«:«Jt L 
T^i>5:^i. -5-®7t«6. ^— >SK31a. 32affl!l<^Z3'f ^Ux^ 

fiS:JS< r 5. ;r t A«pr«g4:;i<E). 

^ti. *:|^SSJgSgT«. iri/;*>K3*7D-y h 2Jr 
ffA-r^)IR. 5'->SB31a! 32aTnc< 161^863 lb. 31c. 
32b. 32ct:^nCxi^^. W*>. ^D-y h 2 irJfASn 

•5-ti^p^>h 3<C7t3^gC31d. 31e. 32d. 32elrjavi^a 

a. 32acOi'*.-C-tri/p<> h 3S:M-3^^UTUi-5«-&{Ctfc'^ 
T. jfeasst31d. 31e. 32d. 32e<0{S[Kft«?>ffiS*«(6jJir 

iZ. ■ty;^» 3 75«7.D-y h 2®l^igBD-^.^^-r-5C<i: 
ICcfcoT^^f-S-feif ^ > h 3 rofSSri&igr -5 CI idtoj 

fc*^^^. i:^'";*>h3<D{4ffigide>«g&56»-r-5C: 



( 7 ) 
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22 1 ® 22 la i:^gfliJflSM«^*2 1 

g5211cilCJ:oTg;&r?HCffi^LTV»-5.CltfCJ:0. ;^ 
o ^ h 2 0?g:&lp]rtaffi'vO-fei''^ > h 3 <0^^tfi<SM 

f):?->g531a. 32a«tp^g5^3-Srfi^trC,i:fci 0. -fei^ 
;*>h3©^:^(6]©^»)€:S(IfSLTl'i-5. C©??gl6a 
tzJ;0. ■fei^^>h3©ra:^ifi}OTnS:KihL. •tr^'^ 
>h3**^Dy h2(C»A$nSBRC5^Dy h 2 CD«^ 

*:3l:^f^^tc^t>TH. ^'->aS31a. 32affly€: 
^•5Xg. 5'->8B31a, 32a«!l*«JSe.nfe.-fed^;>t > h 3 

t>tl-5. Lfcd«-3T, aiiX»*<g«-r'5C<i:*<T#. 

m.<r>^if^ > h Sry^ D y hrt JC!f LiitfX8€:33^r BIT? 

fe-s. f^-nmmm-r^is.. ±f5ijnjEj¥b5i*xeEiWi-© 

-fei';<>h*fi::&l«il3£Jtg524€-$e.»c<iS^Tt.i2.. iri^^ 
> h*fi^fS]5?:^SB24«. •tri9';^>K3<^$feSggK31d, 31 
e, 32d. 32e€:3£Jt1" ■5fc*<^t)®'C, T.-?^— ^'nzi 
tZ-tir;jC>h3(D5fe^a531d, 31e, 32d. 32e5&«JfASn 
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